Cisplatin sensitivity of oral squamous carcinoma cells is regulated by Na+,K+-ATPase activity rather than copper-transporting P-type ATPases, ATP7A and ATP7B.
Cisplatin (CDDP) is one of the major chemotherapeutic drugs, but tumor cells' acquired resistance to CDDP limits its therapeutic potentials. One of the main reasons of resistance is reduced drug accumulation. The mechanism by which tumor cells accumulate reduced CDDP is not well elucidated yet. The aim of this study was to investigate what regulates intracellular CDDP accumulation. Six different types of oral squamous carcinoma cells were used in this study. Assessment of CDDP sensitivity was determined by measuring the ATP level of the cells. Intracellular CDDP and copper (Cu) accumulation were measured and CDDP efflux study was conducted. Assessment of Na(+),K(+)-ATPase alpha and beta subunits, ATP7A and ATP7B was done by western blotting. Specific activities of Na(+),K(+)-ATPase and copper-transporting P-type ATPase (Cu(2+)-ATPase) were detected and a role of Na(+),K(+)-ATPase inhibitor in intracellular CDDP accumulation was examined. Among the cells HSC-3 and BHY cells were found most CDDP-sensitive and CDDP-resistant, respectively. The most CDDP-sensitive HSC-3 cells exhibited an increased intracellular cisplatin accumulation, high Na(+),K(+)-ATPase activity and over-expressed Na(+),K(+)-ATPase alpha and beta subunits, ATP7A and ATP7B, compared to the most CDDP-resistant BHY cells, but there were no such differences between the two in the CDDP efflux level or Cu(2+)-ATPase activity. Moreover, pretreatment with Na(+),K(+)-ATPase inhibitor markedly reduced intracellular cisplatin accumulation. Na(+),K(+)-ATPase activity is responsible for regulating intracellular CDDP accumulation in oral squamous carcinoma cells rather than Cu(2+)-ATPase.